Analysis of pulsatile secretion of thyrotropin and growth hormone in the hypothyroid rat.
To characterize the role of TRH in the generation of TSH pulsatility as well as the effect of hypothyroidism on episodic GH secretion, blood was constantly withdrawn (30-60 microliters/min) from rats treated with 0.02% methimazole in the drinking water for 8-10 days. This treatment significantly reduced circulating levels of both T3 and T4 and elevated plasma TSH; however, since thyroid hormone titers were still detectable (T3, 39.6 +/- 5.3 vs. 89.8 +/- 5.3 ng/dl in euthyroid animals), methimazole-treated rats were referred to as being mildly hypothyroid. TSH was found to be secreted in secretory bursts, consisting of one to several peaks in these rats. Pulsar analysis of TSH secretory profiles revealed a mean pulse frequency of 2.8 pulses/h, a mean pulse amplitude of 10 ng/pulse, and a mean pulse duration of 0.2 h. Euthyroid rats exhibited similar fluctuations of circulating TSH levels; however, due to the variability of the TSH RIA in the range of euthyroid TSH titers, no significant pulsatility was detected by Pulsar. Mean plasma TSH levels in eu- and hypothyroid rats were 2.3 +/- 0.3 and 14.6 +/- 1.8 ng/ml, respectively. To confirm that the TRH antiserum (TRH-AS) used in the present study for passive immunization had sufficient binding capacity to absorb endogenous TRH release, euthyroid rats were pretreated with either normal rabbit serum or TRH-AS, followed by the injection of clonidine (100 micrograms/kg BW, iv). This alpha 2-adrenergic agonist caused a significant (P < 0.01) 12.7-fold rise in plasma TSH levels in normal rabbit serum-treated animals, which was completely abolished by TRH-AS pretreatment, indicating that clonidine stimulates TSH secretion via activation of hypothalamic TRH release. When TRH-AS was slowly infused into hypothyroid rats that were sampled frequently for the detection of TSH pulsatility, it caused a significant (60.3%; P < 0.01) decrease in mean TSH levels, with TSH titers approaching euthyroid concentrations 1 h after the infusion of TRH-AS. The antiserum treatment also caused the disappearance of statistically significant (Pulsar) TSH secretory pulses. Mild hypothyroidism shifted the GH secretory profiles from a low frequency, high amplitude in euthyroid animals to a high frequency, low amplitude pattern in hypothyroid rats. Mean GH levels in hypothyroid rats were 76% lower than those in euthyroid controls. These findings show that TSH is secreted in a pulsatile fashion in the hypothyroid rat and that TRH is predominantly responsible for the generation of TSH pulsatility.(ABSTRACT TRUNCATED AT 400 WORDS)